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~UzX £-'</'/u'^jX'X 









(32i(<?lsl)-l/(jLjsJ^ji/iJ?/ Ji/f’ 


i£ i * £/1 ~ jt J i^ i j!^ (3^1*^!/.vi/^.(J/^ (}'Ui 

^_ly <J~j\j3J^<J'-)y?'^ls^ls£j y L(Jj2^/ 
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jttf (Maritime)£/C 


(Transportation) 

y } ^y ll/ljUJ— ^ \J\/ £ jA*'* \y / j[ff, 

Economy) Jf&i 

\j 7. jil&/\ 

[jJ}\XXsCzLJ(}eJ^£*zf(liSlJfijsl^L- 

Jy £/*>-> 

*/ j£) l (X if l S* h£/l >— l/tf. 

jXSX** X^uXiJiiji^XiJjIA 

:z- #•}(£ SiS 

^7vJtT>i)I^LZl J^>^)(J^(o , ^vl^^l)(Jj^" jiW^.y 

(164:^0 

(Jb ijZbiiSfai-U$d* u~ <J^ if 

o s ** * 

i$jjz*'Sfi‘£L-/^Xu kJ -i[j k r **'l£ii'c^f. 

l>.l* ft ffll X -C&yz iX ij‘ c/s jt S’?-*' (J* 6 
f /S(5* J ?Sea blindness)^ 


| (j"“ Ll) I £iij 
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jtiX (Maritime)^y^ 


<£( Maritime)^ 

£)js\ < y tfi*~j?z-if jifi f 3 >y 

?Jj!S) 1*>{£0)J ijii' 





j)\& 





iC&<S*—XV£uf £jt(j)j[tfj)Ojj&': 

(164:,#» 



(Maritime) 

~iiS&’)[Y ifcjLL'ijjjc/£\)(f 

c * ** c 

• ** 

2— J Sd^ *&£'-*/*<*' 
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jttf (Maritime)^^ 


(Fishing) ^ j«kl 

^ > j tfj'ij /•/ <L~ ij u 11 

^ l}\% v< tJ'jtf. j>I Jj J^f )}jf i-flj/iJ'l') 


c * **• ** 


-ijtf i \f i c/s 

Lc-Lii 4««ljli3_5 j^xJ! ^©Xj 

— t\jp \^?.7 

6 jis 1+^ I 


iji t/ * v ^i— c/*" <^_y i/^vj i ! 

(14:J^9-i l/^/>;i~^ 
c/^ Jt ^\JiJX^ ^<L~\Jjj (Jr * 7 

(3 If (JU'I 
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jtiX (Maritime)^y^ 




-U* 

^i>(j i^i/ ,y^ t*i jc 

I / ^ ^ t ^ ^ ^ ** ^ 

4jlc<ul J^j-^CCjI J^j JlS:JlS-4j^<ul 

{(Jj-f <5 3 Li J 3 |JaJ 1 jA}: _/**)! (j-^ o-L «_5 

^ cf < Sz- i 

♦♦ / ♦ 6 ♦ ♦ “ 



(29l/ ‘2^60:y/^i<^‘i-^l|''Ull’y , <386;/r / ^<69;/^ 







-j\j.>j\) 
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jtiX (Maritime)^^ 


(Exploration) Sid 

ij 




:^jt^d'7-^SJ^S"L)^Lf&~"tf"b DMjuiJTU- 
Nielli) 1 


4© 

<£. (/i Jhj/ji 4 ! i? ^>1/ A^ <L j* v l5 ^ 1 \*zJ 
(xj^**') f 

(12:V^ 0-sffi StjibfJfr 

M ♦ 


’O^tj bJ-iJlJk-sJijZjzcHJltj/j 
(Jj jt JiJJ^ ti'ijU'l Zl iV (_/1 v^l 



L 


dV-^ d^ 1 ify* iu ^ ;i^ /^u»i 
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jtiX (Maritime^yC 


Economy) 

<£. jt lif [/(Exploration) ^ ^ j»\ I'i'/’i 3>>J 

yptdly ^Jl (j Li 53j.Lg4L*-l 53 ^4*31 ^XL« s^c%3^> 

5)5 oi?J5M ^Uis ^ 5^5 Lgitau 5)(43jji iaLw.) Liy 


4® ui-t-* 

J)tJbi/uZU)y£Jt£Lc£jj)t£-C’\r/j't9)jf?X (jf 
jttf)j^£fJ‘<z r \J3: £xf'y* 


(59:^Ui) 

jts; i/Ci_(jlP tJj\r<iJ? ly(»>r' 

c—-fj (JlJl jX^ <jX^" yJ%1 LJp ^&/l-lJl)j^?iJjLi>-Jy^ifc/iy efL 
^jfjL^JiDi^i/i i s»Lij }l /(/ £ s ,£jAj)\Jcji&fL- 


W^< 

4JUI GjJs Lj^ ^JU I y*y^ 
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jtiX Maritime),*^ 


S 3 *® ^(IjjJI C^J ^3 

^ U) ^ 

<^>© (^)_j^©xix)^ 


(J^t/* J^'l/'iJ^vl^l^—ylf^/l >3 1—ijfi £-7 tf} J)\\^?.S 
i^^J!>Jic^[J\j)\J)\X£J/ftXc^ 

(Ji^)^ A £-jj\(*J'(\f{jtj&\<i. — i\sp (jj> r '){f' 

XijX^yjjii ij 1 (3 < ijt \J^jX^ 

~<£l. 2L.j}{j i lLijiji^.[Sjx^'{j '^^(3^b’iu^y^iZl^u>t^>^i(3i'iy 










Ijfl ^(Maritime) ^iJ^^^^ijjj^ijif.\j)\ij \)r 
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jttf (Maritime)£/C 


(RescueMissions)^J (ff S 

lJ‘j\e (X > <£^flJl > jt ij3 J^i) L- u 

Peace c / 1 f L & ^ / u/^ ■-A- 8 '* ^l»T (/ ^ 

Rescue missionlMission 

tfijj i it jCl£ JiZ-iS 1 '*\? jr^ 

Ji\\$J3\3<3J> ifcJI/^l jtJ\p^J3^ ljil‘£- lif Jf lT^A" l 

Sjf^ij"^ lb 

ijtjJlS^ Z Sp.3\)\£^ 

-(J f [}\$ 3 ^\/ {j l 2 L-J 3 lL.i\J\-£ £ I [f’ 

** " ♦ * 6 
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jttf (Maritime),^ 


<£X Save our SouDS.O.S^it^ 
iJI/\& Jtthjlk}?\J< 
0J&\ (Jjis cUjsJ! <^*5 lilj^> 

<^©( > j^liaJ I jaJ 1 

t'vO^^Oyiif f \s <^j\jp ji\(* 

jf^ £-Ob\ys')/JtyiXjil 


-i-Jr/ukis 




l)4^-M ^Jjii liilaJI (iopuil lits^> 

>-*" j’Vt^lvC^^DyiU 4;(j“l3l/*" — j\*P <^>J>\\,Je'.2 
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jtiX Maritime)^y^ 


jt^-6 

(Warfare&Defence) 

*6vfjui-^ ey uf~ J 

cjll'iJjjts'j-fifutJ'z-aif./ JV^I 

d)7\5jx^{f' ;U(/<L/j% (Colonialism) 

-&-{j l j\)J' [$'-f / %b? <!— j\s ^jL?' ijZ cJil? 

o jA.c-''&\ 

ajIc. <i)l &UI l^lt >91 UxsJjj (Jls 

.l^jl j55^Jl0_}jAj e ^l ( ^ (J |4?' Jl' Jj22 
i_ i <L^((jU i_ ^L 7 p (J (3 ^ ,. fjtgsf&r 

<zL jb ijijb *j~f^£>. jt t J pi < 

3?t 




n c/t^jjij <(rAqr)<.ai <(r a^) irj <(rz:99 )a; <(r<cAA)r 3 \£\I\$j&.\ 5 -3 
c ^,(rr'9«)i*V , /^ , -’t3 , c/ > ‘( r ^ r )^UUi/ ( >u> 5 ‘U**i)ir^i^(iirAr) 
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jtiX (Maritime)x/£ 


X X ) ^ >P XX 

4^1c> 4jj1 (jlj rjlj *Ujl |J»*C 

^■i)^ wS J> wS J/ /’ll/ i- 

4 -<^ Xj£ 

£ 4 / 1/1 

:^©J»gu_5 4 JLLc- J : /Li {^/i (^) I 

X U.J, ^ ^ ^ ^ LU^P ► | ^ ^ ^ 

«‘~>jp>j6j[U\ 

J>.{j/jtt\j^Ju\L-J^j* u/<L ( 

'y<(^L^®^(Ji/^^/^ £/■jtfjiUiOctS 


:^ji/i)i^) ,(r^i)i* jL^i/xIc^'cA' <(n^r)r-jl/f/J^f 
(5 X^^rr < rii/i:Lijf/ ; i J< (nc'/r) > fi >t v^(r9)iA^i/ l jfL 
280: / ^(655/2>/1*/^iJoI/l4 
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jtiX sjiSc^hJ^/C Maritime)^^ 


J<W 

* * f y * i p 

4Jjlc. 4Jjl ^JZs 4Jh\ Ji :cujLs ^o\'^ je\ iC-ofe (j ?I 

o >*JJ <J ii>? t 04UJJ <j )» : J ^ IS Ijc- jol^y 

*- r ,f 


StL-^sjcJj* d&Jtitf’jfiSi'i&S* :^r 

6 -^P»vT 

(jlj .^SfcjJt (j^i^Jj ^tlr 4 ” (J3 ^ij (JlS 

jL^> (£)|_j 3 -L^AX 4 Jfe < 3 ij 3 LjJI &l$ ‘<3 

(J3»ij li_$ )jJlS «^_ag£jl 

«^\ (^JyZ \ ^ (J i^i&J ^Q JS» ^ 4 jjl 


290:y^(666/2)fl^jJol^L5 

G^i>285(663/2)^U(3f^uV»6 
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jttf (Maritime),^ 


«L^*UtJfriJjj&~9)<yiCl \/g\s 

6 ** 

tTcP ti\rM(jZJ>.lJjJ^J}l‘4^J!lf^jLl(j!j>. 
2 — / (3^>yji<^yly 

k_i /"\J \J~f6 j£ J>\(L- If 

(jf 9 -U2&J , '-*f'Y^ilJjiJryl:6 J*f 2—jfj -U% 

7 -U?Z~* 


k^L Jj£*j2j(Jf/ jt *—^wll* Zl d^U ill 


9631 ^ vdc^(286/5)Jb^i 




0$Js\ (J jlS 

7 ^ 9 9 Cf ^ 

1 l_5 j£ J&& (z/f c|®-9 



(J^ C^if,y^^J'lJ^lj^t'if l>^liS'(Navy)^y^l^lj?frf:Jlfiif^ij'/• 

£Z^tllj'ljj/tjj£j/jijZ /; ,j? l ±&\pl J , £-^-'J)/ e Js\^^ Itjfllj^-<Z- 

_^_lf (jli-^C^ 













J Jitofettl IQ Lfcadfiii (jdl 

‘(Marine Biology)^l>(i>v^.(Ecosystem)^‘ JlM 
^ ‘(Under-Sea Resources) \J\7 

fUz) jfbt j)i <JjI ^(Jt <Jj[ ^(Marine Eco-balance)^o‘<V 

‘(Fisheries)^'y/iy‘U(Shipping & Sea Transportation)/" 
TEsturian Circulation)^*^ f IH) 

Hydrological) JJI? (jT ‘(Ocean Currents)^ 6^ 
Ji/Z TTidal Cycle) f Hz) ^ ‘(Balance 

Blue ‘(Bathymetry l Ocean Topography) 

(Maritime UyO \/Z\jt&\6 S ’^^^REconomy 

L~ j*?. iji/ J'tz-J’.V <C J} j (>T| (_/ ^ 

Jj/(Marine Biology) (Marine Ecology) 



(72) jttf ^v(X^^(jT/(Maritime)^y^ 

(Ecological Balance)c;>^^7(i/^V^ir , > ? tii>^^utu?T 
j»\\ fj.»} zl {jj\i y jt j'i ijy\ c^ft i i£j^ i> ij j.£*- j? (3 ij ) y ij. a\ a S 
* 27 (£-> JyVlfl/"»c^( {£^ (JJIr 4 Zl (J"l 

Marine ) Jj^T </ J/l (J>>^ jf <z_ Jib \$M 3} S 

c/i>l?iZ(Coastal Erosion)Z^3'lZZZ(j^l-(i>v^(Pollution 

-L 
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jtf (Maritime),^ 


(Hydrological Cycle) 

^T/dl/j/^YCHydrological Cycle)L/^ 


-<£_ (J jj'lizl JU i’l 

clla)l_5 (JJLn ui? 

JjJl [z$<jr“il}\£^[ZjpeZJ\(j(y ^dl 

|Lj 7S J£ dLo^ Jjo L^ili glS 

(£j^J ^jJI v—a. 

<^©£) jJjixJ <?iSJ 




M £— j~yi f) :£j M <L- i—/ f ic^v ^ l/I j)\ l*W 

lL[J}\yi Ji\jt <Lit^>yU yr^C^jvil^tjy^(y^^ 

(J-^4 
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jttf sjiSc^iiJ^/C Maritime)^^ 

yC'C/czlj^ SuJ^^cfijijz^yuioj/ji 
\ k 7.c~^s& L~[(\& £>j)\\t/^.(\& t-z-tj&i-}J> (/(Ecosystem) 
l (Water Cycle) / £ fltf fi c^} S\ >77 jt ji ^ \yi 
>£^J’(JjlA^i^fyl'lf<^f'i<£i/j£(JKHydrological Cycle) 
\J £'(31 ifi i ill »j/j> cJ 1 ti'ftyiSS'tj-dJ 1 ’ ^ 

\s£L(\&£L (Water Cycle) 
fj'l£i/i^££t>£x^^J^^(Ocean Tidal System)^^ 

j 7.) \ p\& j)\ (Hydrological Cycle) J>f (jT jt >A- 

^T/j^jfC/^vii^u^^lf/^I^CTidal System) 

(Hydrological Cycle^l&'Ju^l^jCi/i^ 
ij)* 'Stj >£ \ij£ oi '^~jz 

^(Evaporation)^ 

l/tCondensation)(3^i/ iiiJ^/t f U*u22LJa 
/ l/* J% jt f ^ £ fix* (L-■/)) c— ^Ci /" (JVjI (Jl 
/ c/^ l# i/>l JjI y* <l# 4 ^ (Transportation) 
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jtf (Maritime),^ 


Z*. trlf >f J*l2 (j^ la> 9vli^ < 2 L>i Zl j^y ^ (j^ (j"i y£l <£_ lif yt f\s 
Hydrological) Jif * jy >y ^ tv l/(Transpiration) 


(Cycle 

(/ b £<^z;iy ZJ(Ecosystem) f IZ Ji/vi 

(i/u.f/^/j^Uzi i/i-u? ^ b fy^jJi zL z£,j 

fyzfX'tjf 7^7/4^ y*^T( 9 c<i(Jfl </b)jy ff'\M f-Z—if 

\Jif (Jl <L- (X iji/ f * f a> k y ~J? 2-fljb ilfi ZL 

/(Hydrological Cycle) 


cllaJly <*ZSZ^.5 ui? J^5 <jk> £3 Zi^ 

4jZ J£ ^Tj« 5 Zo_j JJo §b» 

4^0 5) ui?j5^5 (£j^j *«-->L*yJly ^y)l y^j'^-5 


<|©£)jiA*J ^«>sJ 


164: Sy £W-9 




(76) jtty Maritime)^ 

jt i—f I : l^y 

U& Jf~) tXj £-!—/*/ijtjc^{J\j)\'C\sJ £—(jlrT 

ltjj)iiJ\f\£ijtijJjlj)\jt^\)g£iJ)\y!j)i 

-uaub&iiS'Z'jJ S^OzLjIu^ uzz-j^/ 

(164:^0 

<?£ j>\)aX uXii^rizl 

Jj2^X [jt\jX 

J£ ij^ 1 Wl/4 

-<£_l~T^ j^),—C) Jj l6164 c<TJ b^ 9>r'(j^‘y(4jb 




Tba yy-jia/ Cyda 



Atmosphere 

Sublimation 

/ i 

Desublimation 


Condensation 


^ Snowmelt runoff 

Streamflow 



Flora and 
fauna 



Evaporation 

Spring 

Fresh- Pl ®n | 
water uptake 


Oceans 


Vents and 
a. volcanos 
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jttf sj^c^s^/' (Maritime)^^ 


(OceanTidalSystem) 

<£-\J ^ Sl^jy' 

-^CbfU'(Tidal 'W2NQS)j-7.»"j.jtO»jj>r'tfc~ 

/j^Vl(TZVZl^>>J£_l/llj)(JI ZZ-^ J^^^lTzUZlzfyZl/f 
zl (jVii iJ/'ij^uii i^cd s' 

j, (jw^-^lZi^CTidal System ^»j»s 

t>j6 IT l - ^ ^i cZi ^(Maritime) ^/C tj%Tz lh* U^ Zl ^ * 
6^£ j/(Meteorological DepartmenO^ly-'V^biZf 1 

dZ^llz) {}&[{> ££)t ‘tigti'ijjlyi‘t'sti'jy'jl‘l’yitfijJjlijZtJi&J^ 
j? -/[^iZ jZplvOli^ ^ <-(jU lZZ>? ^_Zt 

If l/iW^^^JU^lZ^^Zli/visy/^Zl (Maritime) 
(Z* f ^ iZ J?y y* Vi I £* U Zb ^ U I'lf U£j Zl Zbf <Z— (L-/ 1 ) ) /Z(i (_f‘ ^ 




( 80 ) 




—>cl? (J.j / jyUl jt (/y Hz) * 

Marine ) fUz) JU/i ijjj^ jf‘ 7 ^ l/ u^' &\yj}t f? f\ j? 

10 ~^t>C{f (//(Ecological System 
i //// /f Uzi ^>IVI 11 -//:< »v/>^ 

^>y <£l i ^ jjy <£l (jy t u ^ (jC (j u tX* 

/ /* )J^ 1 ^ l//i/j/ z ’ > 

(jlU -//(Shipping Industry)/jo;i£ /l// 
-<z_ dfjesSiSiJb JlIi&jZ <■— /(Maritime)^ /^(JT/ 
<L-\J >f\jtj\j,^\^F\g)J'^ij'\j}\ijtjijt[y r ", |^iiz) 
jjF'"A. tL-jlriVlf [jr *jF.£-'A-/£ / 

-/(Ocean CurrenthV/^/^/^^y/ 


iltMaritimeEyv/^dU^lJyvj/ 10 

-a^yA^^/ 2 ' (// 

164 : 8 /^ 1 - 11 




fUzi 

(Ocean Tidal System) 




sj» £^^3iSi/ iJ'ijtj U£_J£_ 

[ — — — •+ ♦ ♦ *? *? 
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jtf }jiS ^^(jT/(Maritime)^y^ 


jt 164// c< l ift/2l'Sjy' _J 3 fj^ I jt 2 — /{jT* 

f 2— c- (Hydrological Cycle) Jjftf l£ JlM 
<L 1 4j3\yt Jr4-^(Ocean Current) % 

-£—[/jZ L<£l 

t 4 ~ 

4® J4 ^ ^ <Jjo ^1 gZ <1U i <fU^y (JJj 

j)\^^>‘\jjt\jiyi;j:\^jj>^j)\{^' j2f u/i 

^ S)^-£—2%?' /*</.[$J?~ ? lL\ jfy3ij>\yi4tjf) 

{\J2i '/>*?*j)i[}fj£\s3~Jijii/74<zJvJ'iJ) i Jiji3f 

-<£— C— \J\ (ijls if) M>l iJj Z — f\j ' / ?. g 

(63:t/i) 





«udUa» (^iiUd \jaa ISj jl>a 

(B athymetry U OceanT opography) 

J>\ytj\tf 
[jjf/MJlzLjC -^(Ocean CurrenO^^^^d^ 1 ^ 1 
Ji\\j^ Ji J" / i j)\c^t ycl '\J\‘tj$>if 
£ <L •J—d*} 


-<z-6 


ji 


cJ*' e&JjIj'UziJUs’L-J& 

tfUj+jijJi?^C'bJi^ijiiX^\J„S j? sfV&U* 
tffO <£l ij) j\^ jt i d 1 ^ *-.r'd U^kC d^ 

4 *>P r ** ** / ? ^ | v 

fj'i Jo ^ J4tf (jl LS^jj c| 


y? (j£ l/iO i/p jl**.!-> ^^dd^ ' JJi * • /-^ 
(10:©I^)-l^i/^(^ iff 3 yriA/l 


<J£ tlr? ^ ^ 
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jtiX (Maritime)^^ 


(19 l/f 1 0- 3. 1^* (J>11/i—j6iyf (J^ t/il 

_ (3i>. (3! ^ d j < v y? i— ij lax 1 i <j! li** <£l c< 1 9 j fi 

l)ui/(J~ aA^^-c 1 

4 1 ♦ ~ 

^5sl*J 15 ^ 1 ? -®^y o>2-f (jf 6r^5j uf?jS^ 4 

© i 


l£* -> ^ f* £* jt~4_, ^ ^ Ivvi \\JjfJ)\2— If A 

(15: J^O-Z'lf (^(}uT) 

' )^y i f'l/ i)i bj/jl (^f\ 

d'?S 

£ i)ui ^y> (Jfy ^l/j\ ‘{J)/f 

\JjZiJiiJUx bjZ cJ'sJ'x^'^/ij})\J \si 


J’iJ /aj-^cV^^(H ydrological Cycled 
fjtffiji'f u£i'l/f-^tfZ'i^G’£b^(Balance)cJjGf& 4 ifj l 
Zj Uj i yf c^f. [jr [$/• • ^ (S ’>* (J3iy j}\ idj 




J/Zljjjr 

Ocean Topography 

i J^5uKjSh 

(7>\j*J\}-^j&ij)j)\j[£ijtij\j}^\\Af{ytj^ijfi£-ijL)j)\\ 


Continent Shoreline Continental shelf 


Volcanic island 


Guyot 




\W 


Seamounts 


Continental 

slope 


Trench 

W#*.T 


Plain 






-uz^yy 





(89) jt(f Maritime)^ 

Jl jJJlid’AfoJ’j* 

<Jj $<l j\g[jr jX" - iJjIsjiIjIs 
<£L{ jij}i5l£ Ij)* if* 

J&i, Soyi 

^ S [J\ jt {$ A <£-*/. Jiltfjl' 

-^fV^tBaythymctryXCOccan Topography) 

if. y^\ ijjl/jj^sj 

{j i ) S (j>iy i—Ti^y^i ^if j\tfj>\ 

\$jj^ (Maritime) 

SLji 1 ojf 
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jttf (Maritime)^/C 


^j -Jj; a>!/ n \J^ &'/Scfi U" 

$'C.tj 

<J j > £/* (i ’/• -f-lif l/"(Ocean Currents) l# (jA& 

<L Jj/i <l# tffUzi *—j\s l/i ^ lif (/(Oceanographer) 

(Ocean Currents^Zlj^^ZlUj^C 
^(Shipping) Jojl^ ^ li** Kt/bii f 


i/lvUivbl^i—/ 


Ijio^: ^o«s^ 'iU-** 


^to£)ij/y Jfoj* \ / ctf; <L / Vil: 

^ eji jt~ £Jv (ji ji v^i jL ^ (i^T v^O 


(^ /f ?. <i- fl/(Bathymetry) ^ J 6^ - 12 

^(Maritime) 
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U-if ‘' > 2 TA Maritime)./ 

(31 -Mill 

H* 

jiSc^ iJ? <L-f b f 

(*# (J’U <£l c^l (J^U wT) iL (^*" £T •* ^^ ^ ^ 

-z-if, ’ }\j\a^ )\j¥ J*’ }jf £ijl<j3 




Ld,&ji\)%-cJjtt£)ufj f\rLMfydZ&2-f'J*.*z 

(31 



'^jX^ X^^yz /i^ ^ifiJ^i JUv/i 

i/i/oV 

£-j>^\j{jjXs"'j»\»\fi£~ IT (j v<V >JlI<Zs?)S{,S‘ iJi 

-£-£ < fL\j[\S\J\jt^fJ? 
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jtiX (Maritime)^^ 


*¥>*#**& 

oj^jylS^^U^g^yUiaUia 

J^iC//^j/cZ5i^i_(Oeeanographers)uA>^y^(j/ 
/i/ii^^^(Ocean Current)^ 
L^^WyCHorizontaDcJ 

Zl (Ocean Currents)(3-^ 

Uyr>y (jL^-VMikZli— 3 ( >>l£U/ .£L#Z~.K'Zf!<Mfiri 

(J^ (J0^( -J\ Z—/^l / //(/ Jiviy/j^y^y 

Thermohaline) / % </! j£ £,UM / t/' 

(Thermo)^>iJ 7 ^^^u^^ L /!: L /^(/L^tVl/tCirculation 

(JjU^(Hahne)c3l^Jli^'(j^(3i(J>'v(> r '^i 

4 ** ** ♦ 

(/i(/u^vt^_ < ^ii f (/(Thermohaline Circulation)/ l/j./ 
^^<\j%2—yi\.)X>jt\j)J*\ (/i_^.£T ) 
^ ^ (5\ Si/bslJi/Z 

-^t/J/^/(Ocean Topography X Ji/^ijjj^U^u!! 




(96) 


jttf (Maritime)£/C 


jJ: f.j» i( Arctic Ocean)(j£>uf ' 

♦ 

(Equator)iA'ii>^i < ^t~^ii^c<.L/(jl (^(Antarctic Ocean)(jA 
^^./(Pacific Ocean)(jKii/l(Atlantic Ocean)i/y^i 


(J^l^ jZ{J\j)\cjs O'i*l/ ijl l~>? B)ij ^j\7 ./ (J 

** * * * it * 

** It ** ♦ 4 

12* <!—/> > f £* wTi ^ l> (31 (J; *■ M I (3 ^ (J~ 

(Marine Ecosystem) fll£(jT-^J 7 ^ 

<£. wit ji *—j\s Jif j cJe £- (Equaculture) 


iJ’Sf ijjuiojzfi u~ jijji*" i 

(SiiiJ [$(S* 4-3 \ J*£j> IjIjS u^J^I J*> 


H Jj 1 ^iil ^ 4)]_ ^ J*>5 






<4 l^> L> ^ u£? J*> i 

(61: 0^i}bikL>)$£L (J.jI>.j.jX2—l/) 
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jttf (Maritime),^ 


(iji?''J yd 9 - )i?*Ji\{} f j£\s 

(61:J^9 -2£jrff ifb/fiut&tJi 

(jU/j9^1T (j£ j/ 

<£-j}%}> jr* iL zli—/" 

IT (u^u-Tiij^ 

21 -20c<l lT(c/ 7 y^vr'yil^iL^ZliJjjfl 
* 6 ♦ 

>9< (Upwelling) £ *- rf fc j& q if if l/< $ 

f^il>jlU£lJ:^<J*:i^(Front)jlS^iJ f <£XDownwelling) 
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jttf Maritime),^ 

yrtW^2g£«yL 
££lboj>jgL«jj£aSglj£l 

jt ji I jl Zl 

Zl (jjjfi u^-l^i/v if// lAu-^ 

v^t> r *'©:> C< T— AA^ [yi/J'jti'i/' /*_1 

ji T« ^ ^ cif -*(Vertical^ ^ 1/1/4J 

jt^iji£ ^iTj^ iff'Uzi Ji-JtzLjt /(Front) Jl/ jAi 

ij iills/* (J / ))J2 

^ j\7 £> j ) j>\ (Salinity) (Density) ^tX& j*i/ lj p 

(Horizontal)/1% ^^^L^^-^^^L^^^Temprature) 
(3 <£- Af jt iif, Zl (JL J?2!l jt ji 

Ocean )% tCf* Ji~^A^lA ^ 

jt cA & zA'f A- ^ ifij^ //(Current 
iJj \£ij’/tJb 
^(Horizontal)/ !c<fy/jV 
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jtiX (Maritimel^/C 


221 /*iSijfizL tL-M js\ 
-^lif (/(Estuarian Circulation)///* 
t/ c^iJ~i/t/* i/< 



( 20 - 19 : f\J$js\f(c^J\)f£- 


6^'ii / (J*>3 ^5/ / 5 jS)I // 

// (Jj h 4 jj 1 4 j| £ L 1^>L> && j^?5 

4 ® 6 i& 2 t 


^) ? (3 k ^3 1 (& 22 (jil 7 u Xi__ (/)vj 1 2 _ kj )L^ 2/ 

(jJ$<^\Jr >>?* 7i((j//U2/i(/y(ltii^i(^ 
(61 : 



!J>a_ 5 eLl^s i2jJ2- IiJa (jj^seXJt C/ 

< 4 © 




(103) 




tZ-dyi? ( 3 k l/*" V iS i} 

<L- jjijjil Lib i^Jjf (jl£ [jj{/^<^f})j}\ Lib 

(53:cJlTy^l) 

‘(ZJVyifj \> —//'/l/j l*(J-£(J* 
<^y)l^ii'(3i(j^Uj(J , y^ S£~ t "yt (j jtj^y* ij 1 *-£) 

ttJtf jX 

-L^Jl^Ui^ 

c<( lTl)^ »»'',-£? <£-(>? 

\jt {J$ / syr* jji (^(Jl^jj^lif "\y>l>" jt 

l&tl l?t) jyx^ 

4-J &tjZ j^-J&6iJ f $BJ^l 

-UflsiJlr^lkZslfjl I/ 5 * 

t.v-1 

j>\<'AJl 

</-3 
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jtiX sj Jc>^^T/(Maritime)^y^ 

<IUj A Ul*ifc6j£l gifcilrtS ^iLh&ail ulikfcf 
ISStated 

(Thermohaline circulation) 
(Oceanographers) 4 /> ij/ 2-2v ^ i lFV ^ 

:UtZ_ jijZjjy' 

^iDownwelling) ./(Ocean Front) 31/ (jTc^ _1 

, j3i*ijjjc*'Ji'<£ Ji/Xijtij? < J* ^(Upwelling 

c/^(/^w(iJl(i/vC^(3^Thermohaline Circulation -2 

C ** ** ♦ * 

Ul^L/^ii/Z^^L^^Uil^c^Esturian Circulation-3 

- ^ 2 L (} i ( 3 > uC^ i 

tj£ I tjZj~* L'j£(j I j* ^11 

2 l J’i/ tLf 3 ijt ijiJi^iti'^iiji midj/jl jt 

~£ r J)jy*$'£. L 




(105) 


jttf Jc>.jyT/(Maritime),^ 


6 iik jjy* <*—/» »*( Zl (j0(/? (X* yr y/ 
^‘(Marine life)^l>(j^(Salinity)c 4 (i>U^(Density)c^U^ 
y/"v>!4Jv;i(Air Pressure);!^(^(Temperature)^^ 
iyj) (Oxygen Solubility) Zl 


t Jl/ (Front)/^yt^L y£ y»( y* (/ 

l/TZ^J^^ZZiZI jl^-L^^fL‘^^(i>^(Ocean Front) 

Jh)\jQjtji I tftjllS&*? 


yi/i i (Convergence) JlZi y£ yi Zl % Zl y^v^ 
d& i/(jl c/ / »>/i yl ^ -f-l~tf U$. (Divergence) 


Solobality) 

u) 

/ -jtt-J*eyg? Zi>;y 

zLZlyu , *iZ^( 3 *-^‘f-f , ' / *t)ZLZl(/ J 

y^ yl y ipi—iJi^yi/^iZ y^ r^wFi/ijiPyw 





( 106 ) 


jtf Maritime)^y^ 


©^JXj Lajj 

if /(c ^/(Jf h\f(c—\J\)J'£ r 

(21-19:^i)^W/jP } 

^ .—Cl >^T( ^2/vU* c<( iJi 

9 91 I 6 l/^ ' JSsJy <> lax) I"' (J^ Lixly Ji \-j > s if" £— 

** *• 

Jl/ijUil^CIf(/(Ocean Front) 

^.(Divergent Front)Jl/Ji7>!l(Convergent Front) 

wJifc f (fcs-JiS/ 

13 -<^l^>^lT99^l Jujj^ 

i/iJ- <C"l:s" 


(/99^t>.6vVi99^(Ocean Front)jlS(Jj^£^JlJji<C)lf:(Jj^-'ij-13 
bfjZsr^fd^CSatellite)^^ J'<zJcyitjl\/i$i f 
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jtiX sjiSc^iiJ^/C Maritime),^ 

\jtjf t ji u-Ti(j^ iJlZ-lfjtjl? fs.f 9 £ 

Uui. 

el/-Jjtl'J'ipl/iSc—A? iSifi 'S^ lf^ 

-£-Xyi\jr s„L — fb\f c~j*y\ejll — f^ dibi^Ji-c- 
fi)^ if! \$)?.)<L-X<^s)iJ'\\jLiJ)jj> r, ^j/ , ^tL- 

iSfu£ l/i J2L L ^) t j/2L\)/> jli 4>iy £ ^ i/i ^ ^i-i/c ju 

—/i<7 

t “ 

i^^i/uut4Lff>lf^(Convergent Fronts^l/ijUJ^i^ 

(J" (,/JU^I^ Zl ijli'i/. ti'U-Zk ^ >^>£-Xyi 

-c-Xyi (Jb^ j ^r 1 i/jl <£l j./*j>( jl Zl J i^ ^ ^ Of ca» 

*-*?<£-//!j)!<z— ^yiij^)l J’U^/.lj^ 

^>iXJs^tl/if'l/ijti^i'&iji^l-ir l/(Front)il//L/^^i 

a&.> y^is^ir^iM Density) 
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jttf i>Jc>i£)TA Maritime),^ 

f ‘(ikc^ iiJ&’iP*-^- 
jtjjts'XfiWu&f £L if i/i-^tlf (/(Down welling) 

: i£*_u?(jlfJf k-fi«ijt jK/(Buoyant Material) c^yiu 
(_/ £ y* jt >£** jtjj^ 

* A Ji 1 - f-(3 If fe- U i/ m l# 4 ^( S argas sum) /^ j 

2—y£ 2—y£ 2L-j)lLj)'s^jsW^’xf^' 
d—j£) t—jZ> y Jvv? 1^(3 lTlJ i>./ i_L £Ti >iI (J^* wCi (jy 

tLXbfy w(Divergent Fronts)il/y 
L>r!j^j^(Xu^<^-’v^"ivi(jLl^ijiv>t> r 'iilJiiiL^ (Front)il/ 

j^^tyr^vii^(Front)Jl/J^^^i>?jiwi^^ 

t/L^lif L/tUp 1 welling)/./* Jf JW 

14 (Phytoplantation)^^L*V Jv^ jlvyyf j£ 

\5jj^ Jf:^- (ji? (i; iv/Jii <Llf Jl jZjj^ Phytoplankton - 14 

i> 

-U2 j£\s <£- fy. iJjj^ L. yi [}yi j;I -£~yi‘7. ^1 w-Ci 

-U?2Lj1j/(f Organisms <JvvWi_> I^XPlankton 






Divergence zones— 

Convergence zones— 

surface water pushed 

surface water pushed 

apart by winds and 

together by winds and 

surface currents 

surface currents 


l surface convergence 



ZlCUpwelli ng)vji( Do wn we 11 i ng) £5 J l 

SJ'if dd>i 










(Ill) 


jtiX (Maritime)^^ 


C f'SJ? 2— mJI j\)\* 

(^o^(y L^c/^ Ajy'-£-Wj£~Jy* > 

bijt^UiJI^^[£^lj'tfszfJ* / ‘iJ' /; sj)l-ffZj)l 
^jiS'l/IjjIZ-jc^IsIiS' t/t/^l>(i>>c^y 



v i wTi (ji u/>->-(*#2L (ji ^ i 

(/^./((j/( '\$AiJi^ZL-S^Jj: j)\f {<Z-\J\) S£- 

(21-19 \£)\yiLwJo** 
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jtiX (Maritimel^/C 


Jii 

(EstuarineCirculation) 

^s' 1/ ^-~\/f$*>*** tf2—Sifj^l \±si\U lIiJ\Sj.><L- 


IJjk^ £jL£ li_5^ 

JXwoJj £ ^i> 1 (J jj Cjjis L42/ (£) y&b 


®;ir/ ^ ^ ji\ \> h f ^ J>uC ^ j\fi? (]i i)b 

£ifj'pu23i(j£jjl/(/'iJl)j'jt2^j 

(12: \J>ti)-iffi( f*j»\)fJ\!r 

/jfz,\*y*sf\[f^ ^(Maritime) ~if^5 U l s v/i 

Jf iX^lX^UfiJ^^.'.fJii'-&’£ <1 /^jTlg^l/iiJA^ 

~L%if‘J'b 
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jtiX (Maritimel^/C 


jl^L/ *£s[-£jVsTi \S^ 

♦ ♦ 4 

t—'y c^f. L. jl \Jr [/<zL> ‘<zJcyi Jifri wr Zl c^l >1 /lTl/ ( 

jy^l^i^^^CPhysical Properties)L/i/cF 

i£y ^ 2-jJ> f- S£ <£_ J if (Ji (31 (j^i (j^ (jy^ j 

u? J* u£p(j~ Uyfk ^ jj”A-JZ J * f ^^L/^LPi^yr u? 

l‘>oLp>P 1^ *\jA \‘A-\Jfc2—f{J\£ 

c^.l^y ^ /J* u>iy ^ ^ d'k c* l/^ <£ ^</< 

-U^^Ul-P^ i)j)jj£)l£J/iJy:\£iJJ-(}*<: jAj 


Qa lo**jj A>\jb &0& ZLy* y*5l 


4® lj>«? \j^.^\Xjp,\ji^jj (Ji>y 

(3k U^ J)J 3_ l/"*" y(J^i:^y 

Zl tJi^ i^jjf Ji^ iji^ 
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jtiX (Maritime^yC 


(Marine Ecosystem)^Usi(JTijtL/?^^jM :t 

uXEstuary)u*^/(Estuarine Circulation)// 
t >//J' / |-<£_P'<£^9y^j(Jl 

^ (Estuary) Jr fl?* Ji CV UV-/* l/ \js t* £- 
yf (J jjf 1 J J)) ~££- l~tf ij£ ^ b//Ti jt (3.1 (J>.v? 9 ^ </ (J ij 

** 4 * ** ♦ ** ♦ 

<C jk iXf ^ JlfT -f-1“-^ ^ m jXEstuary)^; ^ 

Ck& 1 / j J^^X Sediment) 9 ifc)u>XVZlX< 4J (3k 

bS/Uijtf ji (Jvi/,<2L>i £-i\) £~\jiJ (X* (3k (5 , >i/V>><> r ' 

\}^ iJiJJ<^ irstlgjij?. ^^/(Nutrients) 

- J* U ((Jj U« < 2^9 J-/1 w (^31 <Z (Jjjfk 

l/( <C (Estuaries) rf? jZjstfimS si £ tufjiSd &V 

zl c/"b/ lyf”" (3~ (J*u i^c^i dc/i*//u ^ i —'i^Uz) <i_ 




( 116 ) 


jttf }JiJ ^^d(/(Maritirne)^/C 

(S{7 C^ljT 

L-\) £-\j) S fJ 

ulj ^IjjS'Z^iS* 1^(/(Estuarine circulation) 

♦ ♦ 

^^(Marine Ecosystem)Ji^ 




Lj^-Oj (Jiu> 3 o£ L> I ^L« djjc- ^0** c? JJI 5*5| 

<^@ | j 1 5^.5 ^ 


(53‘.^$;^0~iJjbi>±s)iby?'j)\ji<-Ciiy[sjj<£.(jj)jj)i\)i)l—\)ei}[fi?iJj[/' 




(t>) Tidal mixing causes vertical homogenization, 
but because there is more fresh water near the head, 
a n a long-channel salinity gradient develops 



(c) The along-channel salinity gradient wants to 
flatten out, and in the process exports surface water 
which is relatively fresh, and imports ocean water 
near the bottom. This is called the "exchange flow," 
or "gravitational circulation” 



OCEAN 


NOTE: In a real estuary step (a) doesn’t happen. Instead 
the estuary tends to oscillate between states (b) and (c), 
particularly over the Spring/Neap cycle. 
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jtiX sjiSc^nJ^/C Maritime)^y£ 


jjl^ jl>i 

(BalanceinMarineEcocystem) 

(Estuaries)./^ 1} 

^ / yiZii/^Jkfkv^lT ijji? 

./(Estuary)Z_ ^vZllvi 

Over ) (j~ l/" VitT <£^ J0 jt [jy^ (J‘1 Zl 9l>l JJ?il i_ t/l Vi I (/^ il i 
Estuarine ) 4 <L^ y? ^ -(3^-£ 0- Z^vT V (/ (Fishing 
<JiZ£ cT^k Zl l/ii i'J>f Zllw Jj? Of ^(circulation 

iftjCIl'&Skj'lJ— cJ 1 /-<£- 
(»| S^U (j-Jl ^jysJI 

03 '* 4 ' w “^ ^ ^ 3^3 

4© (jpLdb I jp& li ii jLp *zu jf'U^gfe ^ 

2k ^ i-©- -1/ i > i vi uZ 7. y£ /y J U l^(j.ilf^/ii ^ ©ii vi i 
l/i(( 3 ~)<^L 2 —/OiLr ^^ ^—'t Zl©iZl(c>'^y) 
viiijfT^iiZlJl ZLl^Zl ©i jU^ (ji Zl 2 k Sc^s 

i-(jf uyi-^^^u- 


(^S^I/UO-XiLlj^LflvTwr 




(120) 


jtiX (Maritime)^^ 


.^(Marine Ecosystem)^ (Jl/jH 

.Jij* (3L2l 

^j 2 2L.£-&ji/ g & 9 \(f~£-fy\jff2-J» 1—f 

<^J<L 1 

L ♦ w V 

f l?* c/2 u^V $ tL <C $\'/\ S <*'L> 6j if' y^\ (Estuaries) 




iljijJI S_^l» kaO^^tll ^j_JSJI 
<^© £)^jiL*daj Lx jijj ^^jXCwJ *^1 jjj l& jt£i 



y^^ii'//tf‘ 14 —'-^ Jlf u^(Estuary)* r 'Tv/ 
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jtiX (Maritime)^^ 


(Coralreef) 

f?dV 

3 7 iSf~* //-<£_l*1f l/Coralij^(J>///^(/ 

uJ?<j£(M arine Ecosystem)(3^Ji > lii>^ c , < ^(jl f (ji^^ 
1 — S'bbbJ'iJji^'ijZl —/// Sf* 

Z_l>.Coral Reef/"/jEU/(Coral) Elf/i/l Z/vc^/V-l# 
Sl/^ -l# (if/ J 1 ^ 1 lie') / ^ i/^ J/k /n l/^ ^ / E 1 -E? 
E^(j/^3>?c<^(Chemical)3l//E^/Medicinal)(ji/ 
/ ‘3? EEk4 * Sd f -U2 Jlf(ik(/E[/-’/-<// 

Lfj-U? (J-tfcdElf-u. jt S 

Lime ) y% Z <Lj£ <Lb <L>r u$. ^ 4- >J 2l e ( eCi jf <jf jt 

/(Stone 

/(Coral Reef)/’/( 

(J / 1} iu <L-\j i~^j^b<^ijii/i^ Ei 

j* /(Marine Ecosystem) 

.£>/ f'~J^{J^ jtiJ 6 ' 

—/-Elui/e/ 

6 ^ ^ V 6 *♦ * ** 




(124) 


jttf Maritime),^ 


: 4-1/1J’Ji 

y jj\^ y* )\j h y. ,*?.} 

(23-22:^i)?£w/^Lfc)/d/ 




4 ® j *5)1 $LI © (j JJJJJI U|u £_ j^4 

(/ cj/"jvl t 

(23-22: J* JO? £m/*sJ 



yfi^^S (Coral)ci If/* ^ L/ j 
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jttf (Maritime),*^ 


(ContinentalDrift&CoastalErosion) 

Sd'lf (jl/ 

Jf <L-/f JcJ '7 So^ 

i/^vji-^Jlj/CContinental Drift) 

/J^ iJL^ i s%j3kZr&4ijJ*l'lJjj>r'c^4’il£L-ljf£L\J£>'gf 11“ 

(jy^^^lifl/CCostal Erosion) 

(f-j /• 

t-f^u /\J’if 


y jS^T. *U)1 2r5 (j^ 3 j^M <Jb Gl ^5^ 

<^© t_jLwu 2 l 


ZJi 


<Lj\ J/ ^i“/ i^C^ui^)Juiji^u^Uk. 
(3:jtJl)-<^lJb£Li r *'L ;? -jJfijjjL(J$' LI!*/ 
if ^(Coastal Erosion)^ ill 
^>y \jf l ‘CftiS* J’tf £-Cf ^77 J7 
'tj* £j*£\f' \ f ^(Continental Drift) 




(128) 


jttf (Maritime),^ 


&Ufl c/yrl (J/ <L (Maritime) 

ijlf {Jl j)IJ% 2^ j j)l ^\!zs ij 1 ^ tfijl/ iJLsslJfl 

^^\jr^Jf\‘<^^yis„j££j\^\J\7\^rf’ ‘\J*sJ? \^\)'^yi\j£\j!. j£ <£l 

-U*2l/ 




4i& \&\& l $Uj5 J°f) I ^ ' i j IjSfo 
(41: VO 













(131) 


jttf (Maritimel^/C 






‘(Marine Ecosystem) ^J&i ££ ^C £/i 
oL>(jT^^CHydrological Cycles )^b/ijjX^}£S jt 
(Shipping)jiv;t^^Fishing)(i/fyUMarine Biodiversity) 
Blue ) s^> c--u^ ‘(Estuarine Circulation) 7 / 

J7l S»yi’(Sea Routes)^i7(Jv^"(Economy 

t 7* 

^7* 

j>\ ^ £i £ £ (jn u 1 * (f~ c —/^ivi £1 <L-) £ ^ (ji 


Global) JlM^i t/P-U 2 (]>:££(Warning) 

l£l/i 4 j£c£t£‘^J , ^i /( >3 ££ J%"A-’ j 6 t/*(W arm i ng 
£,lUi £ 17^1 •-*£ £ f'* j£ (Warning) <=_ ^j} i£»£ 7 ^ ^ £ 

c<i (J^j^7>t> iXf~£y *//"J< 


J4&o4} o? «££ £>£1i 7 ^' c| 

4©6j£ -£■!!*) 1 Jl£ (JdJ' (ja*j 
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jtiX (Maritime)^y^ 


jIb) J'jtf ^4 \J^ 

( 41:^0 

j$^X)j»\»J'sKf&\ t /ij~\j!!ijj>rf*!, £ ^^<^j!:jjy'JC\xf 
IjJ’^y (jI v^l JjH( jI iJjT^^j/*7<z— if* L iJ'J? 7ij^7l 1‘U 

Zl Jb L -1 (3~< )7 f- j)\ ij‘jsi 7C* >7 {j^ i)ui lZ' y£* 

" 7 SiS j )\f c—M7j;\{Jj\r*yP 'cL-iS^* 

^[XjJ'lyjty)f. Jf (J I tjZt) /j<L 1 

-<£_ (jO JJ (J> Z c<JiJT/ 




<j? Hi I (JoS\ 15 5-P I (j SLciJ I 



POLLUTED BV 

♦at -use PLASTIC 













stiff d\} ft-fydi'* 

\Su'\f i J'^JZiZL-iJ'l&'f'.JifJ*u/ bjliljt? (jlP^L(J^ JF* i' 

e U^‘\f&)^SU~* U-’lTl/^I^ 

CH fjjio*T lT ^Jif £-0^ £Jc/U'*ib T 

(i/lf/j,LT^ lT (—4^— (3^ 

** * (,**** 

J i' y P> cl- £/ jl\ji iji b j£* jt y / jf I _ cl. 1^// iX 

1 (J^ ts'ljJ !> J : '$Z\zf f t£“jjZjlJliJflcl <l j\a\S 

J?. CL- J’ Pp* 6)1 j CL-CL-i d** I 4 I ^ J? 6)1 j CL- 6)1 j jt 
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y 

49 

(96:,M) 

o^o ^sCj 

.i 

40 

(32:^0 

(J (J'JJt 

Ls^3 j ^ u~21 

l&f%y>\j 1 (j ($ lilLaJ 1 ^oXj^^“_} 

© 

.2 

53 

(12:^0 

dJi liUiJI ($ J*Q jX+>\ i£l >>" $JJI 5iiT 

0 *J ^ ^ 

4l£i (ly° \^cuSlj Sj^L 

®(jjj£jj 

.3 

35 

(31:dl?) 

*ll)l <z*+kxj jsC^i 1 (J ‘iliiJI (2)1 y 

j^yb (j^J 3 1 clr5 

© j »^£> 

.4 

94 

(61:J^f) 

\^f\ lgll> (J*>3 Ijlp J*? 1 (Ir*1 

6i5 J*>5 (3^53 J*?-5 

.5 

81 

(63:^0 

dr* 5 >*?Jt5 3?-ll ‘—•41!= C| -^49-fc dr*^ 
£$ % JJj <r£ 1^3 JjJI J^j 

.6 




( 140 ) 


t j 7 —*''> d TA Maritime)../ 


73 

(164:^0 

£iJj li jS«*)l (3 $^dl eUiJI_} 

(J jj l Li 111 l 
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